The NC interlayer was fabricated through a sustainable route. The waste newspapers (The Daily Texan) which are free for all people were cut into small area and immersed into the saturated urea solution for 24 hr. The urea-treated newspapers were directly carbonized at 950 o C for 3 hr under an inert environment. The resulting NC interlayers were cut into the same size as the sulfur cathode with an area of 1.13 cm -2 . The weight of the NC interlayer was less than 2 mg cm -2 .
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Electronic Supplementary Material (ESI) for Sustainable Energy & Fuels. This journal is © The Royal Society of Chemistry 2017 preparation of S/C composite cathode. The active-material slurry contained 75 wt.% sulfur (S, Fisher Scientific; purity = 99.5%), 15 wt.% Super P (TIMCAL), and 10 wt.% polyvinylidene fluoride (PVdF, Kureha). The mixture was continuously stirring for 2 days to form a viscous active-material slurry. The obtained active-material slurry was homogeneously tape-casted onto an aluminum (Al) current collector and dried for 24 h at 50 °C. The prepared pure sulfur cathode had a sulfur content of 75 wt.% and sulfur loading of 3.0 mg cm -2 . To attain a fair comparison on electrochemical characteristics, the pure sulfur cathodes used in the conventional Li-S cells had the sulfur content of 50 wt.% with sulfur loading of 3 mg cm -2 . Specifically, the pure sulfur cathode for conventional cells contained 50 wt.% S, 40 wt.% Super P, and 10 wt.% PVdF.
Cell assembly
The sulfur cathode was dried in an oven at 50 o C before cell assembly. The electrolyte used in both the advanced Li-S cell and the conventional Li-S cell contained 1.85 M lithium trifluoromethanesulfonate salt (LiCF 3 SO 3 , Acros Organics) and 0.1 M lithium nitrate (LiNO 3 , Acros Organics) additive in a 1, 2-Dimethoxyethane (DME; Acros Organics)/1, 3-Dioxolane (DOL; Acros Organics) (volume ratio = 1:1). The advanced Li-S cells (CR2032-type coin cells) were assembled in the order of the sulfur cathode (75 wt.% S), the polymeric separator (Celgard), the NC interlayer, and the Li anode. The sulfur content in the whole cathode including the weight of NC interlayer was 50 wt.%. Therefore, the conventional Li-S cells were assembled with the sulfur cathode (50 wt.% S), the polymeric separator, and the Li anode. The amount of electrolyte in both advanced cells and conventional cells was kept in the same (50 µL).
Characterizations
The microstructure of the prepared the NC interlayers and the morphological changes of the NC interlayers before and after cycling were examined with a field emission scanning electron microscope (FE-SEM) (Quanta 650 SEM, FEI). The energy dispersive spectrometer (EDS) was used for collecting elemental signals and mapping results. The cycled conventional and advanced Li-S cells were dissembled inside an argon-filled glove box to retrieve the cycled NC interlayers and the cycled Li anode. The retrieved cycled samples were cleaned with the DME/DOL co-solvent.
The SEM samples were stored in argon-filled sealed vessels before SEM inspection.
The porosity analysis was carried out by measuring the nitrogen adsorption and desorption behaviors with an automated gas sorption apparatus (AutoSorb iQ2, Quantachrome Instruments) at -196 °C. The specific surface area was calculated by the 7-point Brunner-Emmett-Teller (BET) method. The pore-size distributions (PSD) were analyzed by integrating three different PSD models, including (i) the HorvathKawazoe (HK) micropore model, (ii) the density functional theory (DFT) micro-tomeso-PSD model, and (iii) the broad Barrett-Joyner-Halenda (BJH) PSD method. The microporosity analysis was calculated by the t-plot method under activated carbon modal and supported by the Dubinin-Radushkevich (DR) equations. Fourier transformed infrared (FT-IR) spectra were recorded on a FT-IR spectrometer (Nicolet iS5, Thermo Fisher Scientific Inc.). All samples were scanned in a wavenumber range of 500 to 4000 cm -1 . The spectra of the mixtures were recorded in 16 scans.
Electrochemical examination
The assembled Li-S cells were rested for a half hour before conducting the electrochemical measurements. The cyclic voltammetry (CV) test was carried out with a universal potentiostat (VoltaLab PGZ 402, Radiometer Analytical) between 1.8 and 2.8 V at a scan rate of 0.1 mV s -1 . Discharge/charge profiles and cycling stability were recorded with a battery test station (Arbin). All discharge capacities were calculated based on the mass and the theoretical capacity of sulfur in the entire cathode. The same interconnected fibrous structure shown in Fig. S1 is maintained after the carbonization process, as shown in Fig. S2 . Even the tiny worlds ("UT") in the newspaper are still clearly observed through naked eyes and SEM images. The NC interlayers also possess good mechanical properties (Fig. S2b) which can cushion the stress originated large morphologic changes of cathode during cycling. S1 (Fig. S5a) . The formation of these inactive aggregates results from the undesirable reactions between the migrating polysulfides and the Li anode. The cycled anode in the advanced cells, however, remains intact without obvious inactive precipitates on the surface (Fig. S5b) . Moreover, the weak sulfur signals on the surface of the cycled Li anode indicates a reduced migration of polysulfides. The results reconfirm that the NC interlayers effectively localize the migrating polysulfides within the cathode region. S5 The redox reactions of the advanced Li-S cells were investigated by the CV test (Fig.   S5 ). Apparently, the insertion of the NC interlayer does not alter the typical redox reactions in the Li-S system. Additionally, the overlapping CV curves also demonstrate that placing the NC interlayer between the sulfur cathode and the porous separator can effective improve the electrochemical performance of the Li-S battery. S6 This improvement results from the synergistic polysulfide-suppression behaviors of the NC interlayer. indicate excellent polysulfide-retention capability of the NC interlayers (Fig. S6d -f ).
The stable Q L values (blue charts), on the other hand, imply the excellent redox capability.
Fig. S8
Discharge/charge curves of the conventional cell at C/10 cycling rate.
In the conventional cell configuration, it is clear that the upper plateaus that indicate the polysulfide formation and migration shrink dramatically in the initial ten cycles (Fig. S7) . The severe polysulfide migration leads to the typical fast capacity fade. 
